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A Study on Structures and Properties of Stepped Quenching
Austenite-Bainite Ductile Iron

Xu Yiang Zhou Shikang
(College of Machinery Engineering, CAU)

Abstract The structures and properties of austenite-bainite ductile iron after stepped austem-
pered quenching at 230~440 C X1.5~2.0 h is studied. The wear resistance of three transfor-
mations at 230, 350 and 440 C is tested. The results have been indicated that the different
treatments will effect obviously on the structures and properties, but they all have good mechani-
cal properties and wear resistance. The structures and properties obtained by stepped quenching
are better than that of austempered directly.
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1 RAEHEERNEE

SR KB N R, BUTEREHFELTENREST S HH:C,3.4~3.9%;
Si2.4~3.8%;3;Mn, <<0.5%;S,<<0.3%;P,<0,07%) R E M #4TF Mo(RE A% 0.2~
0.5%) ,Cr(JRE -4 0. 3~0. 7%)F CuFEEA41 0. 5~1. 0%2) E i B & & TMBRIN . &
fE7E 10 t R HFT, BT RPRTIA . B ARSI BT LE , A A 75
HERNZ2E. FMEAZRESR BEEN EE B EARBLERENE. BEYR
RBR, MTAL 10 mm X 10 mm X 55 mm Jofik 1 A9 v d5 3R A0 i BB e . W 0 T 47 A4 i B % SOk
(319 & 1 i 4 R K AL B T2 # 47 2 B K, 343 B & 230,270,310, 350, 380,
400 #1 440 CEFH4T 1.5~2. 0 h SRABEIE =%,

R RS S RERE 300 N sl . X-650 U5 .84 F0 MLD-10 B 5 3 BE

2 REERRIH

2.1 EREBER

XA IS IR BE R R R ES AR MENE RRH . £230~310 CHRFETHRBLUA
HFRTINERENENAL, FESBERDGEREM 5% ~15%HRA R, A 1, (b)),
@FR AEHR T NIRRT REN AR AR, HR & R REEF M, E£X4
BEEEA, ERARMAMAHAT AR, LE 1D, XHETHREEEET Ms, RFH
VEENE AR KEERERNBRARRERE RUSHENSEFET « EEE+. FRE
FEAE, R F B IR, T 0L RS, B R R R RERI, E0REAP =4
20 B T R B SR A A IR K T R

£ 350~400 CERETRBPITHES N R AR EDLREM 30% ~10 %R R
th, BESREENFR MARTHTK RARRKEEMMNEERARS, WE 1), D,
@FR. XEEHTERHEESERETH, KTV 88 1H%E, I RERKREERE B
mHE A EA R RE, FEERNTRE RIREREE TR B 400 Ch, A FRA B KK BB
BEHEMmRAY, HRARREXBL B SERAEEXMEEEENRKE 1. 5 h, RRARK
ERERES BT HBRAED Y ERRREGFTRE 2B RAZKRES FHHE, LE 1
b, XEEREN —FEIREAXERREREUBEY K, 5—FEEETE Cr,Mo Ml
Cu MBI PHEB TR B KBNS R, EIEE N REERNE 1 WBRARARKESBY
FoHBEEEEAR, XERTFILZMERE, AEFEFRERAHERE L.

2440 CHBHET  RABRRKEKEERS , ARPILEERARARKE, B3 0 KA
REMBRAY, ME 1OFR. XRETEERETEBEDS S, AF TS BIEFRE, BT
H 2 BRRRREBRBEINE,

2.2 HLbiiEge

£ 1R RBEXESESTEE 0 ARERE ¢ BRGNS Z ., 7T LIE H 230
~310 CHAMTHRBMUTNEREN EWHARREHNEEMBIF Y, 8 X HRC43
~53, W EHE a=>10J-cm™?, 350~380 CA&AMT/RE 1.5 h KB RK L NEREMBRAR
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(g)400 'C-lll | | N '()MO T,1..5h (i?;ﬁﬂ C.2-0h
Bl 488 X+HEHTAXPREMFANE M RGERVES

B b B R0 55 LR HE BB , HRC36~ 40, = 70 o ‘

~80Jem™, Bl NS REEREN A B ;”‘”:"‘ ;*"_“““'1 :

RS 7 v it 4 5 B 4R 7 24 608 S5 B 2 400 RARGUREENER

O R HE ST A R AR T LT b HRC  aflen
BETHREABSENEAREHER BRARE 2 20 535 1.3
AR, 0 sz
EEFBEER RAN FLHEEEREE 15 a0 ana
FI4REBERT 350 C,RBR EAKEHET bs wn o
B TR AR X R ARG 80 .0 405 62,2
23 M W0 e emo
N4+ RS 2 230,350 #1 440 CHEELE wo L5 3.0 68.7
98 1.5 h A EA R B, & MLD-10 R R KB fg ;gg :gg
EEW R, 5 Y 45 W (E X% ,HB197), 40 L5 w0 57.5
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BRAFSORD, ARERME 2. BIEHRA, 4R AER TR R RIFH R BLEE. 2
ENHREML R LM 230 CHBLOEBRHRT NEE, HEEE, Gt AT —FH
e, B ERRE T B0k 2 W H RN X FRE, RETFHRRZN G AR/ MITELAR
AHBETH0 CHRALEMIEAR ENKENBRAKE, AFRFHSSVIMGE
B HIRMRNENHUERBER MM T RREETHRZNHERTR AT
fF AR R 40 CHELERBILEERRREEN N REHR, XN TFRERHL
BB EmETysim e Ca+SRE,
k2 HRHEABER

X B FHERAK /g h™ X W

230 THHR 0. 051 80 2.45 53 54.5
350 CHE 0.057 43 2.2 40 51.0
40 CTHE 0.073 79 1.72 39 40.0
4SHHIE K 0,126 92 1. 00
2.4 SHEBFXSHBGIEE XL RS
ERMEFFREXBRTZLRAM, EHERX T g
RIUERBERRMTENEHERR, RAEEHIGRE B
ATERTHEEE RERE, LEEBENRRAESH TR
WL, FRY 2 HLEFMRNREGAARES. X 18 2
SRmE 2 EE3FR. SR
K3 ARBKREABGEBXERA i S e et
AEEKE 230 CHE 230 CHEHE 25V xineh et 18 cads
$#T1.5h ®X15h B2 L2300 CHARFEBX
HRC 53 50 T ST YT

a/]em™! 11.7 10. 3

SHEHRE XL FREXRBYRIIRE, HRERDHESERT, A VML
i . RIUER HEEE I=A exp(B/AOW(RH A, B HHBOTE, S E & MK T 2
EH LA S REA IR R A & 8 P ERXREE, BTSN SR TR R AN
FRARP L AT GE DL Rk 4L PR 2 M 1(a) BR . XBRSRBARTFHEAMNRBSRE
KA.
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BRGA 2 YEREXT 6 o (6] 8 @URYETE 350 CRAEA B ¥,

2)T N EREEF AR B0 ¥ A0 8 9 8 8, v 1R 0 1R 4F & d B9 b1 et b UL ER Gk b 30%
~40%EBRAR RERER A KRR S TR AL 0 T8 (1, 7] 15 86 & 2 8 vp i AT A9 45
BB T AR AR R b 0L ] R e R

DRIRERT RN EER.
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